The present article highlights the impact of variable fluid property for MHD viscous fluid flow containing gyrotactic microorganisms over a permeable stretching sheet. It also considers the variable Prandtl number, variable Schmidt number of mass, variable Schmidt number of gyrotactic microorganisms. It also examined the first and second order velocity slip, temperature jump, concentration slip, microorganism slip, porosity medium, non-liner radiation and non-linear chemical reaction. By using suitable transformation, the governing PDEs corresponding to the momentum, energy, mass and microorganism equations are converted into non-linear coupled ODEs and solved numerically by using R-K 4th order with shooting technique. The effects of physical parameters on the velocity, heat, mass and microorganism are analyzed with the help of graphs and tables.
INTRODUCTION
The term bio-convection refers to a macroscopic convection motion of fluid which is caused by the density gradient created by collective swimming of motile microorganisms. These self-propelled motile microorganisms increase the density of the base fluid by swimming in a particular direction, thus causing bio-convection. The concept of nano-fluid bio-convection was introduced by several researchers . One of the nice researches on fluid flow over stretching sheet is carried out by Khan and Pop [22] . Nadeem et al. [23] have investigated the radiative slip flow on MHD nanofluid over a stretching sheet. All these researchers considered the flow by taking nanofluids and concluded that motion due to self-propelled microorganisms result in enhancement in mixing and thus preventing nanoparticle cluster.
Heat transfer is a key process throughout a number of residential, industrial, research, engineering and commercial facilities. At all these locations, heat must efficiently and effectively be added, removed or transferred from one process to another to keep the status quo. Also, heat transfer takes place due to many causes. That may be viscous dissipation (frictional heat), non-uniform heat source/sink (internal heat generation/absorption), etc. Further, this model was extensively used by many researchers [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] to construct the energy equation and they also discussed the flow and heat transfer behavior of various kinds of Newtonian and non-Newtonian fluids.
The major objective of the present work is to analyse the impact of variable fluid property for MHD viscous fluid flow containing gyrotactic microorganisms over a permeable stretching sheet through porosity medium, non-liner radiation and non-linear chemical reaction. Sheikholeslami et al. [34] [35] has studied nanofluid transportation through a permeable media with magnetic force and radiation. Sajjadi et al. [36] [37] have proposed the effects of 3-D MHD natural convection on fluid flow and heat transfer. Application of full-spectrum k-distribution method to combined non-gray radiation and forced convection flow in a duct with an expansion was studied by Atashhafrooz et al. [38] . Megahed [47] investigated second order slip velocity and thermal slip effects on MHD viscous Casson fluid flow and heat tranfer. Alama [48] studied the effects of variable fluid properties on unsteady convective boundary flow. Micropolor fluid flow along a non-linear stretching sheet has been studied by Rahmanet al. [49] . Rahman and Eltayeb [50] investigated convective slip flow of rarefied fluids over a wedge with thermal jump and variable transport properties.
Figure 1. Physical model of the problem
We have considered the variable Prandtl number, variable Schmidt number of mass, variable Schmidt number of gyrotactic microorganisms in temperature, mass and microorganisms profiles and first and second order velocity slip, temperature jump, concentration slip, microorganism slip in boundary conditions. R-K 4 th method is applied to influence of pertinent parameters such as magnetic field parameter, thermal Grashof number, mass Grashof number, variable Prandtl number, variable Schmidt number of mass, variable Schmidt number of gyrotactic microorganisms, velocity slip, temperature jump, concentration slip, microorganism slip, temperature difference parameter, on velocity, temperature and concentration fields along with friction factor and Nusselt number are examined and shown in graphs and tables. Finally, a comparison of the current work with the earlier results Nadeem and Hussain [39] , Gorla and Sidawi [40] , Goyal and Bhargava [41] , Andersson et al. [42] , Prasad et al. [43] , Mukhopadhyay et al. [44] , Palani et al. [45] and Gorla et al. [46] is also made for the purpose of validating the results.
MATHEMATICAL FORMULATION
MHD viscous fluid containing gyrotactic microorganisms flow over a permeable stretching surface in the presence of a magnetic field. A uniform magnetic field is applied at perpendicular to the fluid flow. Joule heating, viscous dissipation and Hall effect are neglected. Hence the Lorentz force depends only on magnetic field. Surface is stretching
along the x axis. B is the positive constant.
The continuity, momentum, energy, mass and microorganism equations are given by Waqas et al. [1] [2] and Naseem et al. [3] 0 uv xy 
Solution
We now introduce the following relations for , 
Eqns. (2-6) and using Eq. (7) thus reduces to the following non-dimensional form
Variable Prandtl number, Variable Schmidt number of mass and Variable Schmidt number of gyrotactic microorganisms
Prandtl number is a function of viscosity, thermal conductivity and specific heat. Viscosity and thermal conductivity are the function of temperature, the Prandtl number also varies. Therefore, the Prandtl number related to the variable viscosity and variable thermal conductivity is defined as [40] [41] [42] . Therefore, the Schmidt number related to the variable viscosity is defined as
At the surface  = 0 of the porous stretching, this can be written as 
Boundary conditions equations (6) reduces as:
where, 
RESULTS AND DISCUSSION
In this article, the influence of various physical parameters like magnetic field parameter, first and second order slip velocity parameter, slip temperature parameter, slip concentration parameter and slip microorganism parameter radiation parameter, chemical reaction parameter, temperature difference parameter, porosity parameter, decrease as the value of (M) increase. This is due to the fact that the magnetic field introduces a retarding body force known as Lorentz force. As the Lorentz force is a resistive force which opposes the fluid motion, so heat is produced and as a result, the thermal boundary layer thickness and concentration (volume fraction) boundary layer thickness become thicker for stronger magnetic field. Physically, the drag force increases with an increase in the magnetic field and as a result depreciation occurs in the velocity field. parameter, the f decrease whereas  ,  and  profiles increase. Figure 18 shows the impact of ( T slip ) parameter on  profile. It is observed that for increasing values of ( T slip ), the  profile decrease. show the impact of ( c slip ) parameter on  and  profiles. It is observed that for increasing values of ( c slip ), the  and  profiles decrease.
Physically, when slip occurs, the slipping fluid shows a decrease in the surface skin-friction between the fluid and the surface, because not all the pulling force of the surface can be transmitted to the fluid. So, increasing the value of the velocity slip parameter will decrease the flow velocity in the region of the boundary layer. Figure 21 shows the impact of (slip2) parameter on  profile. It is observed that for increasing values of ( 2 slip ), the  profile decrease. Figures   22-23 show that the heat of the fluid enhances with the increase of (R), ( w  ). Generally, an increment in (R) causes a decrease in absorption coefficient, which results rise in the divergence of radiative heat flux. Hence, the rate of radiative heat transfers of the fluid shoots up, so that the heat flux increases. Figure 24 shows the mass profile is plotted for the (n) other parameters are kept fixed. Concentration of fluid increases as (n) increase. Figure 25 depicts that the temperature profile for the several values of the (Pr) and other parameters are kept fixed. Heat of fluid decreases as (Pr) increases. Prandtl number is used to increase the rate of cooling in conducting flow. At high Prandtl number the fluid is very viscous and the viscous dissipation produces heat due to drag between the fluid particles and this extra heat causes an increase of the initial fluid temperature. Figure 26 shows the  profile is plotted for the ( increase. Figure 27 depicts that the concentration of the fluid suppresses with the rise the value of ( n K ). Physically, chemical reaction increases the rate of interfacial mass transfer. Chemical reaction suppresses the local concentration and increases its mass gradient and its flux. It is due to the fact that ( v Sc ) is the ratio of velocity to mass diffusivities which means when ( v Sc ) increases, mass diffusivity decreases and there is a reduction in mass. Figures 28-30 show the  profile against the similarity variable η for various values of following parameters such as Pé ,  and N slip . We are noted that the  profile decreases Pé ,  and N slip increases. Figures 31-32 show the impact of ( v Sc ) parameter on  and  profiles. It is observed that for increasing values of ( v Sc ) parameter parameter, the  and  profiles. Table 1 [45] and Gorla et al. [46] . Under some special conditions, present results have an excellent agreement with the existed results. This shows the validity of the present results along with the accuracy of the numerical technique used in this study. 32 . Impact of v Sc on microorganisms profile
CONCLUSION
We have discussed variable fluid property for MHD viscous fluid flow containing gyrotactic microorganisms over a permeable stretching sheet and also considered the variable Prandtl number, variable Schmidt number of mass, variable Schmidt number of gyrotactic microorganisms, first and second order velocity slip, temperature jump, concentration slip, microorganism slip, porosity medium, non-liner radiation and non-linear chemical reaction. By using suitable transformation, the governing PDEs corresponding to the momentum, energy, mass and microorganism equations are converted into non-linear coupled ODEs and numerically by using R-K 4 th order with shooting technique. The effects of physical parameters on the velocity, heat, mass and microorganism are analyzed with the help of graphs and tables.
The following important results can be drawn from this study: increases and opposite behavior show to increase ( n K ) on concentration profile.
